Since the description of a ' thread-like trunk ' on cells of Ophidomonas (Thiospirillum) spp. which behaved as an organ of propulsion (Ehrenberg, 1838) numerous observations have been made on the flagella of both living and stained cells of large spirilla (Biitschli, 1902 ; Ellis, 1902; Fuhrmann, 1909; Reichert, 1909; Buder, 1915; Yuasa, 1936; Pijper, 1949). These have confirmed that most spirilla possess a large number of very fine flagellar strands, but have not adequately differentiated these complex structures from the multiple, lophotrichous flagella of, for example, Pseudornonas spp. Several workers (Butschli, 1902; Fuhrmann, 1909 ; Yuasa, 1936) suggested that the flagella arose from a single basal structure analogous to the blepharoplast of the flagellates.
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More recent studies with the electron microscope (van Iterson, 1947 Iterson, , 1953 Lofgren, 1948; Houwink, 1953) have shown that the origin of the flagella is intracellular but have not elucidated completely their mode of attachment. Van Iterson (1953) failed to find any evidence of a blepharoplast after autolysis of the cells, whereas Lofgren (1948) described a disk-like structure to which the flagellar strands were attached. Houwink (1953) observed a small hook at the base of each flagellar strand similar to those on the flagella of other bacteria. Blepharoplasts have, however, been observed in other bacterial groups, notably Proteus (Houwink & van Iterson, 1950) , Vibrio (van Iterson, 1953) , Pseudornonas and Bacterium spp. (Bisset & Hale, 1951) . In these it was shown that each flagellum arose from a separate granule.
From their structure, as seen by the electron microscope, and from their behaviour, the flagella of large spirilla appear to be compound structures consisting of numerous slender fibrils which arise from a single blepharoplast and function as a single organ in a manner analogous to that of the simple, but much stouter flagellum of, for example, Vibrio spp. They are, thus, distinct from the multiple, separate flagella of other bacteria.
METHODS
To discover the general arrangement of their flagella, cells of Spirillurn volutans, Sp. undula, Thiospira sp. and Rhodospirillum rubrurn were examined and compared with Vibrio cholerae. The cells were suspended in distilled water, J . B. Grace dried upon collodion or 'formvar' films, shadowed with metallic gold and examined with the electron microscope.
By this method, however, the mode of attachment of the flagella was not visible and a strain of Rhodospirillum rubrum was selected for further study. Cells from a 24 hr. culture were suspended in distilled water and incubated a t 5' for 18 hr. After this time, a large proportion of the cells appeared to be empty when stained with methylene blue. The bulk of the cells was then centrifuged off, and the supernatant was examined by the electron microscope.
OBSERVATIONS
Most of the spirilla examined possessed from ten to thirty or more flagellar fibres at one or both ends of the cell. These were usually arranged in one or more bundles making the total number difficult to count (Pl. 1, figs. 1, 2) . Even when the flagellar fibrils were separate from one another, closer scrutiny showed that apparently single strands were often composed of more than one unit. The average diameter of each unit, as measured from electronmicrographs, is approximately 10 mp., whereas that of the average flagellum of Vibrio and Pseudomonus spp. lies between 20 and 28 mp.
In the electronmicrographs of the untreated cells, the flagella, usually from one to four in number, appeared to arise in bundles, but the cell contents were too opaque to the electron beam to show their mode of attachment (Pl. 1, The strain of Rhodospirillum rubrum selected for further study possessed comparatively few flagella. After 18 hr. a t 5' a large proportion of the cells appeared to be partially or completely empty when viewed with the electron microscope. The flagella, however, were still attached to the cells and in many they appeared to arise from a single basal granule (Pl. 1, figs. 4-6 ).
In contrast, the cells of Vibrio cholerae which were examined possessed single, stout polar flagella. In several electron micrographs it was observed that the flagellum arose in the cell from a spherical structure about 100 mp. in diameter similar to the basal granules seen in other groups of bacteria. fig. 1 ).
DISCUSSION
In the bacteria in which blepharoplasts have previously been demonstrated, and also as shown here in Vibrio cholerae, each flagellum appears to be attached to a separate basal granule or blepharoplast, whereas in spirilla the much smaller flagellar fibrils arise in bundles from the same blepharoplast, and constitute a single, complex organ.
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